Methods in common use for the determination of complexed iron in compounds such as haemoglobin, ferritin, or ferrioxamine depend on a preliminary treatment to release free iron which is then estimated by a colorimetric reaction. The release of iron may be accomplished either by dry ashing in a furnace or wet ashing with hot concentrated acid (Bothwell and Finch, 1962) . Both these procedures are timeconsuming and potentially hazardous. A simple technique is described for the release of iron from haemoglobin, ferritin, or ferrioxamine in solution by digestion with an acid-permanganate solution at room temperature. Excess permanganate is reduced with ascorbic acid, and iron in the resulting clear solution is estimated by the method of Young and Hicks (1965) using tripyridyl triazine.
MATERIALS
The following were used: potassium permanganate (Analar); hydrochloric acid (BDH volumetric solution); ascorbic acid (BDH biochemical reagent); concentrated sulphuric acid (BDH Aristar grade); desferrioxamine B mesylate (Desferal, Ciba); and ferritin 100 mg/ml aqueous solution (Koch-Light).
Iron standards containing 50, 100, 200, 300, 400, and 500 ug iron/100 ml were obtained by dilution with water from a stock solution of 20 mg/100 ml. This was prepared by dissolving 0-2 g pure iron wire in 100 ml of 4N nitric acid and diluting to 1 litre with water.
Deionized water was used throughout. All glassware was washed, acid-cleaned, and rinsed before drying.
THE RELEASE OF IRON BY ACID-PERMANGANATE
Fresh samples of venous blood taken into sequestrene were diluted 1 in 6 with water and estimations were carried out on the resultant haemolysates. To 0-6 ml haemolysate was added 1 ml of a mixture containing 4 parts potassium permanganate solution and 6 parts Solutions of ferritin and ferrioxamine released their iron in the same way as haemoglobin. The only exception was the behaviour of the ferritin digest after the addition of ascorbic acid. When the iron was estimated immediately, a very low yield was obtained but this increased progressively if the solution was left at room temperature and complete recovery only occurred after a 10-hour interval (Fig. 3) , which could be considerably shortened by heating the mixture. The rate of increase in estimatable iron rose exponentially with temperature over the range 22-75°C and it was also directly related to the concentration of ferritin in the solution. Acid-permanganate digestions were carried out on samples containing I mg ferritin/ml at different temperatures.
ROUTINE METHOD FOR IRON DETERMINATION
1 Mix 0-6 ml iron-containing solution and 10 ml acid permanganate mixture (4 parts 3 % w/v potassium permanganate and 6 parts N/2 hydrochloric acid).
2 Leave at room temperature for 15 minutes. 3 Add 0-4 ml 20% ascorbic acid solution and mix. 4 If ferritin is likely to be present heat at 56°C for two hours.
5 Dilute as necessary and estimate iron using the method of Young and Hicks (1965) on the AutoAnalyzer.
COMPARISON WITH STANDARD METHODS
HAEMOGLOBIN The iron concentration of 40 samples of whole blood was measured by the present method. The calculated concentration of each sample was obtained from the measured haemoglobin concentration, using the cyanmethaemoglobin method and an ICSH reference standard, assuming the iron content of haemoglobin to be 0-347% (ICSH, 1967) . The two values compared well (Fig. 4) . The correlation coefficient was 0-99 and the regression coefficient 0-97. The iron content of nine of the blood samples was also estimated by wet ashing with concentrated sulphuric acid followed by the standard AutoAnalyzer technique. This procedure gave results which agreed with those obtained by both the other methods. 
